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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed on 02/16/2007 have been fully considered but they 
are not persuasive. 

Applicant's Argument: Applicant argues, on page 16, last paragraph, that the 
invention, as recited in the independent claims, operates on a preamble of a known 
string of bits. However, in contrast, Cox discloses that the input signal relates to an 
aircraft control system, which has as inputs an aircraft state signal and pilot control 
signal, which are not necessarily known qualities. 

Examiner's Answer: Examiner asserts that, Applicant in the background of invention 
discloses that in communication channels data often is preceded by a preamble (See 
page 1), wherein sampling the preamble (i.e. inherently by using a sampler) provides 
timing characteristics of the communication channel to enable receipt of the digital data. 
Applicant in the background of invention further discloses estimating of the sampled 
preamble (i.e. inherently by using a calculator); wherein the estimated preamble further 
comprises an estimated amplitude, an estimated frequency, and an estimated phase 
(See page 2). Therefore, all the limitations regarding to using a preamble (i.e. a known 
signal) to estimate the amplitude, phase, and frequency of a known input signal have 
already been discloses in the Applicant's background of invention. Applicant in the 
background of invention discloses all the subject matters claimed in the independent 
claims, except for calculating a cost function as a function of the estimated frequency 
and the estimated phase; varying at least one of the estimated frequency or estimated 
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phase to calculate a plurality of cost functions: and selecting a cost function having a 
minimum value, wherein the cost function having the minimum value is a function of an 
optimal estimated frequency and an optimal estimated phase. Hence, the secondary 
reference only needs to show that a cost function can be calculated as a function of the 
estimated frequency and the estimated phase of a known or unknown signal; carrying at 
least one of the estimated frequency or estimated phase to calculate a plurality of cost 
functions; and selecting the cost function having a minimum value. Cox discloses a 
minimizing technique to minimize the squared approximation error of a sampled signal 
(could be known or unknown) and an estimation of the sampled signal. Cox discloses 
(See column 3, first paragraph) a calculator for calculating a set of estimates of the 
amplitude, frequency, and phase of a signal that define a sine function. Cox further 
discloses calculating the squared approximation error (interpreted as a cost function) 
between the samples of the received signal and the sine function defined by a set of 
amplitude, frequency, and phase estimates of the received signal. Cox also discloses 
varying the estimated frequency and estimated phase of the sampled signal to calculate 
plurality of cost functions (see column 3, lines 30-33) and selecting the cost function 
having a minimum value, wherein the cost function having the minimum value is a 
function of an optimal estimated frequency and an optimal estimated phase (see column 
3, lines 30-45). 

Applicant's Argument: Applicant argues, on page 17, first paragraph, the present 
invention, as recited in the independent claims, provides a cost function having a 
minimum value, which is a function of an optimal estimated frequency and an optimal 
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estimated phase. However, in contrast, Cox, does not select both an optimal estimated 
frequency or an optimal estimated phase. 

Examiner's Answer: Examiner assert that, Cox discloses (see column 3, lines 30-45) 
that the feature calculator repeats the modification of the amplitude, frequency and /or 
phase estimates using the minimization technique, to generate different sets of 
estimates for successive iterations, generally reducing the approximation error with 
each iteration. Cox further discloses that if the feature calculator determines that a set 
yields an error that is less than a predetermined error level, the feature calculator 
designates such set as the solution set for the current time window of interval of the 
technique. Cox further discloses that alternatively , if a predetermined number of 
iterations have been performed without obtaining a set that generates an error less than 
error less than the predetermined error level, the feature calculator designates the 
solution set for the current time window as the set of amplitude, frequency, and phase 
that yields the smallest error (interpreted as minimum error value) relative to the 
samples of the aircraft state signal. Since there is no definition for "optimal frequency" 
and "optimal phase" in the claim; therefore the frequency and phase of a set which 
yields to the minimum error value, have been interpreted as optimal frequency and 
optimal phase. 

Applicant's Argument: Applicant argues, on page 18, second paragraph, in the 
present invention, noise is variable that requires calculation of a cost function according 
to the invention as recited in the independent claims. However, in contrast, in Cox noise 
is not relative to estimation. 
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Examiner's Answer: Examiner assert that, Cox has not been used to reject any 
limitation regarding to the noise in the system. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 15-19, 43-47, and 57-61 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over applicants admitted prior art (background of invention), in view 

of Cox et al. (hereafter, referred as Cox) (5,935,177). 

As to claims 1,15, 43, and 57, applicant in the background of invention discloses 

that in communication channels data often is preceded by a preamble (See page 1), 

wherein sampling the preamble (i.e. inherently by using a sampler) provides timing 

characteristics of the communication channel to enable receipt of the digital data. 

Applicant in the background of invention further discloses estimating of the sampled 

preamble (i.e. inherently by using a calculator); wherein the estimated preamble further 

comprises an estimated amplitude, an estimated frequency, and an estimated phase 

(See page 2). Applicant in the background of invention discloses all the subject matters 

claimed in claims 1,15, 43, and 57, except for calculating a cost function as a function 

of the estimated frequency and the estimated phase; varying at least one of the 

estimated frequency or estimated phase to calculate a plurality of cost functions; and 

selecting a cost function having a minimum value, wherein the cost function having the 
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minimum value is a function of an optimal estimated frequency and an optimal 
estimated phase. Cox discloses a minimizing technique to minimize the squared 
approximation error of a sampled signal and an estimation of the sampled signal. Cox 
discloses (See column 3, first paragraph) a calculator for calculating a set of estimates 
of the amplitude, frequency and phase of a signal that define a sine function. Cox 
further discloses calculating the squared approximation error (interpreted as a cost 
function) between the samples of the received signal and the sine function defined by a 
set of amplitude, frequency, and phase estimates of the received signal. Cox also 
discloses varying the estimated frequency and estimated phase of the sampled signal to 
calculate plurality of cost functions (see column 3, lines 30-33) and selecting the cost 
function having a minimum value, wherein the cost function having the minimum value 
is a function of an optimal estimated frequency and an optimal estimated phase (see 
column 3, lines 30-45). It would have been obvious to one of ordinary skill in the art at 
the time of invention to modify the Applicant's background of invention to calculate a 
cost function and find the optimal estimated frequency and estimated phase to reduce 
the error on the received signal (see column 3, paragraph 1) and improve the 
performance of the receiver. 

As to claims 2, 16, 44, and 58, Applicant in the background of invention further 
shows that the preamble is sinusoidal (See paragraph 06). 
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As to claims 3, 17, 45, and 59, Applicant in the background of invention further 
shows that the preamble is sampled once for each data bit in the preamble (see 
paragraph 07). 

As to claims 4, 18, 46, and 60, Applicant in the background of invention further 
shows that the sampling comprises the following calculation: X =[x 0 ... x N ] where, x k 
=Asin(0+k.f.TT/2)+ n k , A is an amplitude value, O is a phase value, f is a frequency 
value, and n k is a noise component of a k th sample (see paragraph 06). 

As to claims 5, 19, 47, and 61, Applicant in the background of invention further 
shows that the estimating the sampled preamble comprises the following calculation: Y 
=[yo Vn] where, y k = ^sin(^+k./.7i72) (see paragraph 07). 
3. Claims 6-10, 20-24, 48-52, and 62-66 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Applicants admitted prior art (background of invention) and 
Cox, further in view of Sklar (Digital Communications Fundamentals and Applications, 
Prentice Hall; US Ed edition (October 1, 1987), pages 27 and 28). 

As to claims 6, 20, 48, and 62 Applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Regarding to claims 6, 20, 48, 
and 62, applicant's background of invention and Cox are silent in disclosing that the 
noise component of the sampled preamble has a standard deviation (5). Sklar describes 
the thermal noise (interpreted as noise of the sampled preamble) as a zero-mean 
Gaussian random process, which has a standard deviation (5) (see page 27, last 
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paragraph). It would have been obvious to one of ordinary skill in the art at the time of 
invention to find the standard deviation to analyze the noise and the incoming data. 

As to claims 7, 21 , 49, and 63 Applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Sklar describes the thermal 
noise (interpreted as noise of the sampled preamble) as a zero-mean Gaussian 
(normal) random process, which has a standard deviation (6) (see page 27, last 
paragraph). It is well known that if the channel noise has a normal distribution with a 
mean of zero, the frequency also has a normal distribution. It would have been obvious 
to one of ordinary skill in the art at the time of invention to assume that noise distribution 
is a uniform distribution to simplify the processing of the signal. 

As to claims 8, 22, 50, and 64 Applicant in the background of invention discloses 
that the sampled preamble can be shown as following: x k =Asin(ct)+k.f.Tr/2)+ n k and that 

the estimated sampled preamble can be shown as: y k = isin(^+k./.TT/2). Based on the 
definition of cost function, which is mean squared of the difference between a 
transmitted signal and an estimated signal, therefore the cost function of the signal 
(excluding noise) would be shown as: 

N-\ 

C=\\X-Y || 2 = g(x A -isina> + yt./.n/2)) 2 = § x k 2 + A 2 5> 2 W* h™)_ 

k=o k=o k 0 

2^£x,sin(^+k./.TT/2). 
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However the received data contains some noise, therefore the cost function has 
a noise component, which has been calculated as following: 

By using the teachings of Sklar the pdf p(f ) can be expressed as (see page 28): 
p(/)= 1/5 f V2nexp [-i/ 2 (/-//cr / ) 2 J 

To find the cost function logarithm of the both side of the above equation needs 
to be taken and the result would be the same as cited in claims 8, 22, 50, and 64. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to calculate the cost function as described above to reduce the error on the 
received signal and improve the performance of the receiver. 

As to claims 9, 23, 51 and 65, Cox further discloses that each of the plurality of 
cost functions is calculated with a different frequency value and a different phase value 
(See column 3, first paragraph). 

As to claims 10, 24, 52, and 66, Applicant's background of invention, Cox and 
Sklar are silent in disclosing that the plurality of cost functions are calculated 
substantially simultaneously. However, it would have been obvious to one of ordinary 
skill in the art at the time of invention to perform the process simultaneously to reduce 
the time of the signal processing and make the receiver more efficient. 
4. Claims 29-33 and 71-75 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicants admitted prior art (background of invention), and Cox, 
further in view of Gardner et al. (hereafter, referred as Gardner) (5,805,619). 

As to claims 29 and 71, Applicant in the background of invention discloses that in 
communication channels data often is preceded by a preamble (See page 1), wherein 
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sampling the preamble (i.e. inherently by using a sampler) provides timing 
characteristics of the communication channel to enable receipt of the digital data. 
Applicant in the background of invention further discloses estimating of the sampled 
preamble (i.e. inherently by using a calculator); wherein the estimated preamble further 
comprises an estimated amplitude, an estimated frequency, and an estimated phase 
(See page 2). Applicant in the background of invention discloses all the subject matters 
claimed in claims 29 and 71 , except for calculating a cost function as a function of the 
estimated frequency and the estimated phase; varying at least one of the estimated 
frequency or estimated phase to calculate a plurality of cost functions; and selecting a 
cost function having a minimum value, wherein the cost function having the minimum 
value is a function of an optimal estimated frequency and an optimal estimated phase. 
Cox discloses a minimizing technique to minimize the squared approximation error of a 
sampled signal and an estimation of the sampled signal. Cox discloses (See column 3, 
first paragraph) a calculator for calculating a set of estimates of the amplitude, 
frequency and phase of a signal that define a sine function. Cox further discloses 
calculating the squared approximation error (interpreted as a cost function) between the 
samples of the received signal and the sine function defined by a set of amplitude, 
frequency, and phase estimates of the received signal. Cox also discloses varying the 
estimated frequency and estimated phase of the sampled signal to calculate plurality of 
cost functions (see column 3, lines 30-33) and selecting the cost function having a 
minimum value, wherein the cost function having the minimum value is a function of an 
optimal estimated frequency and an optimal estimated phase (see column 3, lines 30- 
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45). It would have been obvious to one of ordinary skill in the art at the time of invention 
to modify the Applicant's background of invention to calculate a cost function and find 
the optimal estimated frequency and estimated phase to reduce the error on the 
received signal (see column 3, paragraph 1) and improve the performance of the 
receiver. Applicant's background of invention and Cox disclose all the subject matters 
claimed in claims 29 and 71, except that the apparatus has been used in a disk drive 
system comprising: rotating magnetic media for storing data; a motor for rotating the 
magnetic media; a recording head, for transmitting data; an actuator for positioning the 
recording head; and a communications channel for communicating data to be stored on- 
or read: from the recording media. Gardner shows a disk drive system (see Fig. 18 and 
column 20, lines 24-51) comprising: rotating magnetic media for storing data 203; a 
motor 305 for rotating the magnetic media; a recording head 306, for transmitting data; 
an actuator 307 for positioning the recording head; and a communications channel for 
communicating data to be stored on-or read from the recording media. It would have 
been obvious to one of ordinary skill in the art at the time of invention to use the 
techniques described by applicant's background of invention and Cox in a disk drive 
system to acquire and track the correct timing of the signal (see column 2, first 
paragraph). 

As to claims 30 and 72, Applicant in the background of invention further shows 
that the preamble is sinusoidal (See paragraph 06). 

As to claims 31 and 73, Applicant in the background of invention further shows 
that the preamble is sampled once for each data bit in the preamble (see paragraph 07). 
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As to claims 32 and 74, Applicant in the background of invention further shows . 
that the sampling comprises the following calculation: X =[x 0 ... x N ] where, x k 
=Asin(cj>+k.f.TT/2)+ n k , A is an amplitude value, O is a phase value, f is a frequency 
value, and n k is a noise component of a k th sample (see paragraph 06). 

As to claims 33 and 75, Applicant in the background of invention further shows 
that the estimating the sampled preamble comprises the following calculation: Y =[y 0 ... 
y N ] where, y k = A sin( <p +k. / .tt/2) (see paragraph 07). 

5. Claims 34-38 and 76-80, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicants admitted prior art (background of invention) Cox, and 
Gardner, further in view of Sklar (Digital Communications Fundamentals and 
Applications, Prentice Hall; US Ed edition (October 1, 1987), pages 27 and 28). 

As to claims 34 and 76, Applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Regarding to claims 34 and 76, 
applicant's background of invention, Cox, and Gardner, are silent in disclosing that the 
noise component of the sampled preamble has a standard deviation (5). Sklar describes 
the thermal noise (interpreted as noise of the sampled preamble) as a zero-mean 
Gaussian random process, which has a standard deviation (5) (see page 27, last 
paragraph). It would have been obvious to one of ordinary skill in the art at the time of 
invention to find the standard deviation to analyze the noise and the incoming data. 
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As to claims 35 and 77, Applicant in the invention disclosure makes an 
assumption that the channel noise has a normal distribution. However there is no 
advantage or benefits cited for making the above assumption. Therefore, the above- 
mentioned claims are interpreted as broad as possible. Sklar describes the thermal 
noise (interpreted as noise of the sampled preamble) as a zero-mean Gaussian 
(normal) random process, which has a standard deviation (5) (see page 27, last 
paragraph). It is well known that if the channel noise has a normal distribution with a 
mean of zero, the frequency also has a normal distribution. It would have been obvious 
to one of ordinary skill in the art at the time of invention to assume that noise distribution 
a uniform distribution to simplify the processing of the signal. 

As to claims 36 and 78, Applicant in the background of invention discloses that 
the sampled preamble can be shown as following: x k =Asin(0+k.f.Tr/2)+ n k and that the 

estimated sampled-preamble can be shown as: yk = isin(<p+k./.Tr/2). Based on the 
definition of cost function, which is mean squared of the difference between a 
transmitted signal and an estimated signal, therefore the cost function of the signal 
(excluding noise) would be shown as: 

AM 

C=\\X-T || 2 = X(x, -^sin4> + /t./.n/2)) 2 = X x k 2 + ^^sin 2 ^./.^), 

A/ -I 

2 4£x,sin(£+k./.TT/2). 

However the received data contains some noise, therefore the cost function has 
a noise component, which has been calculated as following: 
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By using the teachings of Skiar the pdf p(f ) can be expressed as (see page 28): 

p(/)= 1/5 f V2nexp [-\/2(f-f/a f ) 2 \ 

To find the cost function logarithm of the both side of the above equation needs to be 
taken and the result would be the same as cited in claims 36 and 78. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of invention to calculate 
the cost function as described above to reduce the error on the received signal and 
improve the performance of the receiver. 

As to claims 37 and 79, Cox further discloses that each of the plurality of cost 
functions is calculated with a different frequency value and a different phase value (See 
column 3, first paragraph). 

As to claims 38 and 80, Applicant's background of invention, Cox, Gardner and 
Sklar are silent in disclosing that the plurality of cost functions are calculated 
substantially simultaneously. However, it would have been obvious to one of ordinary 
skill in the art at the time of invention to perform the process simultaneously to reduce 
the time of the signal processing and make the receiver more efficient. 

Allowable Subject Matter 
6, Claims 11-14, 25-28, 39-42, 53-56,67-70, and 81-84 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent form including all of the limitations of the base claim and any intervening 
claims. 
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Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leila Malek whose telephone number is 571-272-8731. 
The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 



Application/Control Number: 10/621,755 



Page 16 



Art Unit: 2611 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Leila Malek 
Examiner 
Art Unit 2611 
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